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(57) ABSTRACT 

The friction clutch has on the one hand a clutch engagement 

device comprising a diaphragm (3) and on the other hand a 
linkage (80), an actuator (50, 60, 70, 90, 91) for controlling 
the said linkage, and an adjustment device (10), for com 
pensating for the Wear on the friction linings (7) the actuator 
has an electric motor (50), a mechanical transmission (60) 
With an input element (51) and an elastic assistance device 
(70) bearing on a ?xed part (91, 66) and on a movable part 
(61) forming a nut for cooperating With the output shaft (51) 
of the electric motor, the movable part (61) forms the output 
element of the mechanical transmission (60) While being 
able to act on the linkage (80) While the device for taking up 
Wear (10) is mounted inside the declutching device. 

11 Claims, 7 Drawing Sheets 
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FRICTION CLUTCH WITH 
ELECTROMECHANICAL ACTUATOR, IN 
PARTICULAR FOR MOTOR VEHICLE 

BACKGROUND OF THE INVENTION 

The present invention concerns friction clutches, notably 
for motor vehicles, including on the one hand a clutch 
engagement device comprising a diaphragm bearing on a 
cover, ?xed to a ?ywheel for driving in rotation, for action 
on a thrust plate and clamping the friction linings of a 
friction disc betWeen the thrust plate and the driving ?y 
Wheel and on the other hand a linkage for acting in an 
opposing fashion on the internal end of the diaphragm, an 
actuator for controlling the said linkage, and an adjustment 
device, referred to as a device for taking up Wear, for 
compensating for the Wear on the friction linings, in Which 
the actuator has manoeuvring means With an electric motor, 
a mechanical transmission With an input element formed by 
the output shaft of the electric motor, an output element for 
acting on the linkage, elastic assistance means acting 
betWeen a ?xed part and an element of the transmission in 
order to act in an opposing fashion With respect to the 
diaphragm so that the electric motor provides only a small 
force for disengaging the clutch. 

For example (FIG. 1) the actuator has an electric motor 50 
acting on a mechanical transmission 60 having pinions and 
a toothed sector to Which is attached a coil spring 70 
constituting the elastic assistance means. 

The linkage 80 has a fork connected to the toothed sector 
and a clutch release bearing acting on the internal end of the 
?ngers of the diaphragm mounted pivotally on the base of 
the cover 2 by means of assembly means 8 having a primary 
support formed by pressing in the base of the diaphragm and 
a spring ring forming a secondary support opposite the 
primary support. 

The spring ring, in a knoWn fashion, is carried by lugs 
formed by cutting and bending in the base of the cover, the 
said lugs passing through the diaphragm 3 having in a 
knoWn fashion a peripheral part in the form of a Belleville 
Washer extended radially inWards by a central part divided 
into radial ?ngers by slots. The Belleville Washer constitutes 
the clutch engagement means, Whilst the radial ?ngers form 
the clutch disengagement means. 

The external periphery of the diaphragm 3 bears on the 
thrust plate 1 in order to clamp the friction linings of the 
friction disc 6 betWeen the thrust plate 1 and the driving 
?yWheel 102 ?xed, in a manner Which cannot be seen, to a 
driving shaft, Whilst the friction disc 6 has centrally a ?uted 
hub cooperating With the ?utes on a driven shaft 101 passing 
through the aforementioned clutch release bearing. Thus 
referred to the clutch release bearing, the characteristic 
curves of FIG. 2 are obtained, in Which the X-axis C 
corresponds to the travel of the clutch release bearing in mm 
and the Y-axis E to forces in neWtons. 

The curve A corresponds to the load on the clutch release 
bearing, the curve B to the opposing load of the elastic 
assistance means and the curve D to the force developed by 
the electric motor. 

The elastic assistance means store the energy of the 
diaphragm 3 during the clutch engagement operation and 
restores it, usually more quickly, at the time of the declutch 
ing operation. 

Thus the electric motor supplies only the difference 
betWeen the force of the diaphragm and the force of the 
elastic assistance means. 
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2 
In addition, as described in the document FR-A-2 564 

921, a device for taking up Wear is provided, making it 
possible to reduce the travel of the elastic assistance means, 
thus affording excellent behaviour of these elastic means, 
Which can thus be located conveniently in the actuator. 

Nevertheless it may be desirable to reduce the cost of the 
actuator still further and to simplify the latter still further 
Whilst having a robust and compact design. 

The object of the present invention is to meet these 
requirements. 

SUMMARY OF THE INVENTION 

According to the invention a friction clutch of the above 
mentioned type is characterised in that the elastic assistance 
means bear on a ?xed part and on a part Which is movable 
in translation and ?xed in rotation forming a nut for coop 
erating With the output shaft of the electric motor, forming 
a screW, movable in rotation and ?xed in translation, in that 
the movable part forms the output element of the mechanical 
transmission Whilst being able to act on the linkage and in 
that the device for taking up Wear is mounted Within the 
declutching device. 
By virtue of the invention the linkage and the actuator of 

the electromechanical type are simpli?ed since the device 
for taking up Wear is mounted Within the clutch engagement 
device, Which makes it possible to increase the service life 
of the said clutch, Whilst having a stable and roughly 
constant position for the declutching means, such as a 
diaphragm, When the clutch is in the engaged position. 
The actuator is simpli?ed since it has no toothed sector 

and pinion. It is also light. 
In one embodiment the elastic assistance means consist of 

a simple coil spring surrounding the nut, Which makes it 
possible to reduce costs and to make the actuator compact 
and robust. 

In another embodiment the elastic assistance means have 
recourse to a mounting of Belleville Washers in series. 

Mounting the Belleville Washers in series makes it pos 
sible to easily reproduce the characteristic curve of the 
diaphragm in association With the driving system of the nut 
and screW type formed by the movable part and the output 
shaft of the electric motor. 

In addition, during the declutching operation, it is possible 
to have sufficient travel because of the mounting in series of 
the said Washers compressed When the clutch is engaged and 
sloping during the declutching travel of the clutch. 
The actuator is thus compact and robust and of reduced 

cost, its mechanical transmission being simpli?ed. 
In one embodiment the actuator has a casing ?xed to a 

plate serving as a support for the electric motor, the casing/ 
plate assembly forms a housing mounted on a ?xed part. 

The threaded output shaft of the electric motor enters the 
said casing and the movable part, forming a nut, of the 
mechanical transmission. This nut can be connected With 
respect to rotation to a sleeve on the housing, With the 
possibility of axial movement for example by a connection 
of the mortice and tenon type. The nut carries a movable 
support for the coil spring or Belleville Washers, Whilst the 
plate or casing carries a ?xed support for the said spring or 
the said Belleville Washers. 

Force transmission means can easily be located betWeen 
the external and respectively internal peripheries of the 
Belleville Washers. These force transmission means are 
guided in a simple and economical fashion respectively by 
the casing and the nut. The actuator is thus very inexpensive 
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Whilst being reliable, and of a simple, robust and compact 
form. The risks of jamming are reduced. 

The nut acts either by pulling or by pushing on the 
linkage, Which may include in a conventional fashion a 
release fork acting on the clutch release bearing. In a variant 
this linkage has a hydraulic control With a receiver Whose 
piston acts on the clutch release bearing and a sender Whose 
piston is controlled by the nut of the actuator. The receiver 
is, in this case, of the concentric type, Whilst having the 
driven shaft passed through it centrally. The nut can act on 
a cable of the linkage. 
As a variant the electric motor can be mounted on a plate 

?xed to the cover of the clutch, as described in the document 
FR-A-2 580 753. 

In all cases the actuator forms an assembly Which can be 
handled and transported easily and ?tted easily because of 
its small siZe. 

In another embodiment the output shaft of the electric 
motor drives a phonic Wheel associated With a Hall-effect 
sensor for measuring the movement of the movable part. It 
is even possible to mount the poWer electronics in the 
casing. 

The folloWing description illustrates the invention With 
regard to the accompanying draWings, in Which: 

FIG. 1 is a vieW in schematic axial section of a clutch of 
the prior art; 

FIG. 2 is a vieW shoWing the characteristic curves of this 

clutch; 
FIG. 3 is a half vieW in axial section, Without the actuator, 

of a clutch equipped With a device for taking up Wear 
according to the invention; 

FIG. 4 is a partial vieW in the direction of the arroW 4 in 
FIG. 3 shoWing the ratchet and Worm Wheel Which forms 
part of the said device for taking up Wear; 

FIG. 5 is a vieW in axial section shoWing the ramp means 
of the said device for taking up Wear; 

FIG. 6 is a schematic vieW of the actuator associated With 
the clutch device of FIGS. 3 to 5; 

FIGS. 7 to 10 are vieWs similar to FIG. 6 for other 
example embodiments. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the ?gures the elements common to the invention and 
to the prior art Will, for reasons of simplicity, be given the 
same reference signs. 

LikeWise the elements common to FIGS. 6 to 10 Will be 
given the same reference signs. 

Thus, in FIGS. 3 to 10, according to the invention, the 
friction clutch has a clutch engagement device 100, manoeu 
vring means With electric motor 50, a mechanical transmis 
sion 60, elastic assistance means 70 and a linkage 80. 

The clutch engagement device 100 has Within it, accord 
ing to one characteristic of the invention, a device for taking 
up Wear 10. 

More precisely the clutch engagement device 100 has a 
?yWheel for driving in rotation 102, a friction disc 6 carrying 
at its external periphery friction linings 7, a thrust plate 1, a 
cover 2 ?xed to the reaction plate 102, a diaphragm 3 acting 
betWeen on the one hand the cover 2 and on the other hand 
the thrust plate 1, here by means of support means 14, a 
device for taking up Wear 10 comprising ramp means 11 
carried by the thrust plate. 

The driving ?yWheel 102, possibly divided, forms here a 
reaction plate offering at its back a friction face for the 
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4 
friction lining 7 concerned. This ?yWheel is ?xed With 
respect to rotation to a ?rst shaft, such as a driving shaft. The 
thrust plate 1 has at its front a friction face for the other 
friction lining 7. At its back it has here studs 4 (FIG. 4) 
intended to cooperate With ramps 15 forming part of the 
ramp means 11 consisting here of an annulus having ramps 
15 Which are inclined and distributed circumferentially. 
The annulus 11 is here metallic and has support Zones 14 

constituting the support means for the diaphragm 3, here for 
the Belleville Washer thereof. It also has teeth 18 at its 
external periphery. 
The thrust plate 1 is ?xed With respect to rotation to the 

cover 2, here holloW in shape With a base With a central hole, 
and this With axial mobility by means of elastic tongues (not 
visible) exercising a function of return of the thrust plate 1 
toWards the base of the cover 2 carrying columns 8 With a 
pro?led head for pivoting mounting of the diaphragm 
3—more precisely of the internal periphery of the Belleville 
Washer of the diaphragm 3—on the cover 2 having opposite 
the columns 8 another support formed for example by 
pressing out its base. 

The friction disc 6 has at its internal periphery, in a knoWn 
fashion, an internally ?uted hub for its connection With 
respect to rotation to a second shaft, such as a driven shaft 
as can be seen in FIG. 1. 

Since it is a case of an application to a motor vehicle, the 
?rst shaft is here the crankshaft of the engine to Which is 
?xed the ?yWheel 102 carrying the thrust plate 1, the cover 
2 and, by gripping, the friction disc 6, Whose central hub is 
here connected With respect to rotation to the input shaft of 
the gearbox constituting the second shaft, and this in a 
releasable fashion, the friction linings 7 being normally 
clamped betWeen the plate 1 and flyWheel 102. The torque 
is thus transmitted from the crankshaft to the input shaft of 
the gearbox. 
The clutch is therefore normally engaged. In order to 

disengage the clutch it is necessary, by means of the afore 
mentioned linkage 80, to act on the internal end of the 
?ngers of the diaphragm 3 in order to cause the latter here 
to pivot about the columns 8 in order to progressively cancel 
out the load exerted by it on the thrust plate 1, more precisely 
on the support means 14 (the support Zones 14 of the annulus 
11). The aforementioned elastic tongues, usually of tangen 
tial orientation, then return the thrust plate 1 in the direction 
of the base of the cover 2 in order to release the friction 
linings 7. The clutch is then disengaged (declutched). By 
releasing the action exerted by the linkage 80 on the dia 
phragm 3, the clutch then passes from its disengaged posi 
tion to its engaged position, in Which the diaphragm is in 
contact With the support carried by the base of the cover 2. 
The linkage 80 therefore acts in an opposing fashion on the 
diaphragm 3, Whilst being controlled by an electromechani 
cal actuator described beloW. 

During the lifetime of the clutch, the friction linings 7 
Wear, as do, to a lesser extent, the friction faces of the thrust 
plate 1 and of the ?yWheel 102. 

The thrust plate 1 therefore moves closer to the ?yWheel 
102. As is knoWn, the diaphragm 3, in the free state, has a 
tapered shape. 
Once mounted in the clutch device, its conicity varies. 
In general terms the characteristic curve of the diaphragm 

is a function of its dimensions, its thickness and the height 
of the truncated cone of its Belleville Washer part. Its 
characteristic curve (load exerted—de?ection) has a trend 
Which increases up to a maximum, then a trend Which 
decreases to a minimum in order then to increase. In the 
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clutch engaged position, With neW friction linings 7, the 
diaphragm occupies a position corresponding to a point on 
the falling part of its characteristic curve. According to the 
Wear on the friction linings, it approaches the maximum of 
its curve, then goes past this maximum, its exerted load then 
decreasing until it can no longer transmit the torque of the 
motor. According to the aforementioned Wear its inclination 
varies. The role of the device for taking up Wear 10 is to keep 
the diaphragm 3 alWays in the same position When the clutch 
is engaged and therefore to compensate at least for the Wear 
on the friction linings. For more information on the trend of 
the characteristic curve of the diaphragm reference should 
be made to FIG. 2 (curve A) Which corresponds roughly to 
the lever arm ready for the load exerted by the linkage 80 in 
order to disengage the clutch. 

This linkage includes a clutch release bearing 81 (FIG. 3) 
able to act on the internal end of the ?ngers of the dia 
phragm. This bearing 81 in this ?gure is mounted so as to 
slide along the guide tube 83 ?xed to the gearbox. The guide 
tube 83 has the input shaft of the gearbox, visible at 101 in 
FIG. 1, pass through it internally. 

The bearing 81 is here subjected to the action of a clutch 
release fork 82 (only one of Whose tWo ?ngers can be seen 
here) pivotally mounted on a ?xed part of the vehicle, 
namely here the casing of the gearbox. 

The pivoting mounting is achieved for example by means 
of a sWivel or a shaft. The free end of the fork is subject to 
the action of an electromechanical actuator including the 
manoeuvring means With electric motor 50, the elastic 
assistance means 70 and the mechanical transmission 60 
acting on the linkage 80. 

According to the location of the actuator With respect to 
the free end of the fork, the former acts by pushing or pulling 
on the latter, according to the type of clutch. 

In fact, in general terms, the clutch, instead of being of the 
pushed type like the one in FIG. 1—the clutch release 
bearing 81 acting by pushing on the diaphragm in order to 
disengage the clutch—the said clutch can be of the pulled 
type—the clutch release bearing then acting by pulling on 
the inner end of the ?ngers of the diaphragm 3 in order to 
disengage the clutch. In this case, the external peripheral 
part of the Belleville Washer of the diaphragm 3 bears on the 
cover, Whilst the internal periphery of the said Belleville 
Washer then bears on the support means (the areas 14) 
carried by the thrust plate. 

In a conventional fashion, as can be seen in FIG. 3, the 
clutch release bearing has a ball bearing With on the one 
hand a rotating ring in contact directly With the diaphragm 
in the case of a clutch of the pushed type or in indirect 
contact With the diaphragm by means of an abutment piece 
situated behind the diaphragm in the case of a clutch of the 
pulled type and on the other hand a non-rotating ring 
coupled, for example by means of a self-centring spring or 
a cap, to a manoeuvring sleeve subject to the action of a 
control member, such as the declutching fork 82, acting by 
pushing or pulling, depending on circumstances, on the said 
sleeve. A pre-loading spring usually acts on the linkage 80 
in order to keep the clutch release bearing in constant 
abutment on the diaphragm. 

The device for taking up Wear 10 has means of detecting 
the Wear on the friction lining 7 (and to a lesser extent the 
Wear on the plate 1 and ?yWheel 102) associated With 
driving means in order to rotate the support means, usually 
When the clutch is in the disengaged position. 

The detection means can include a pin carried so as to rub, 
for example by the thrust plate, in order to cooperate With the 
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?yWheel or cover. This pin is associated With elastic means, 
for example coil springs, enabling the support means 14 to 
be driven in rotation in the event of Wear, When the clutch 
is disengaged. Various con?gurations can be envisaged. 

In FIG. 3 the detection means include a blade 45 carried 
by the cover 2 cooperating With the inclined teeth 21 of a 
ratchet Wheel 20 ?xed to a spindle 22, Which also slidingly 
carries a Worm 13. The Worm thread and pitch are adapted 
to the teeth 18 carried by the annulus 11 and form an 
irreversible system, the Worm 13 being able to move the 
teeth 18, but not vice versa. 

The spindle 22 is carried by a support 12 and for this 
purpose has ?anges 23 and 24 (FIG. 4). 

This support 12 also carries a helical taking-up spring 
surrounding the spindle 22 carrying a collar 44. This support 
12 is carried by the diaphragm 3 and has a non-return catch 
39 adapted to cooperate With the teeth 29 on the ratchet 
Wheel 20. 

In the event of Wear, the ratchet Wheel 20 moves closer to 
the blade 45 adapted to rotate the ratchet Wheel and to arm 
the spring 30 folloWing a certain amount of Wear, the blade 
45 then jumping one tooth. The arming of the spring takes 
place When the clutch is engaged. In the clutch disengaged 
position, the spring 30 is then caused to rotate the Worm 13 
then driving in rotation the teeth 18 and annulus 11, Which 
by cooperation of the ramps 15 With the studs 4—Which in 
a variant can be replaced by ramps complementary to the 
ramps 15—of the thrust plate 1, moves axially so that the 
support areas 14 move closer With respect to the base of the 
cover 2 in order to maintain the diaphragm 3 in a substan 
tially constant position When the clutch is engaged. 
The thickness betWeen the support Zones 14 and the 

friction face of the thrust plate 1 in contact With the friction 
lining 7 of the friction disc 7 is therefore increased. 

Thus the device for taking up Wear 10 has a Worm 13 
mounted so as to slide along its spindle 22 Whilst being 
subjected to the action of an elastic taking-up means (the 
spring 30). It is When the Worm 13 is moved along its spindle 
that it drives the ramp means (the annulus 11) in circum 
ferential rotation, the load of the spring 30 increasing With 
the Wear on the friction linings 7, the axial movement being 
obtained by action of the spring 30 When its load is suf? 
ciently high to overcome the return force due to the elastic 
tongues for connecting the thrust plate 1 With respect to 
rotation to the cover 2 acting on the annulus 11, the clutch 
being disengaged. The ratchet Wheel 20 and blade 45 
constitute means of driving in rotation made operational by 
the Wear on the friction linings 7 When the clutch is engaged. 
The non-return catch 39 prevents the Worm from turning in 
the opposite direction to the one in Which it is rotated by the 
means of driving in rotation 20, 45 When they are made 
operational. 

For more information reference should be made to the 
document FR 95 11090 published under the number 2 739 
158. 

As Will have been understood the location of the device 
for taking up Wear 10 Within the clutch engagement device 
makes it possible to simplify the linkage 80 and electrome 
chanical actuator 50, 60, 70. This also makes it possible to 
increase the service life of the clutch. 

The electric motor 50 thus drives the mechanical trans 
mission 60 in a travel independent of the Wear on the friction 
linings 7 and/or plate 1 and ?yWheel 2. 

This travel is alWays the same. The elastic assistance 
means 70 enable the electric motor 50, in a knoWn fashion, 
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to develop only a loW force. These elastic means 70, in the 
manner of a lift, store the energy of the diaphragm 3 Whilst 
the latter passes from its clutch disengaged position to its 
clutch engaged position (that is to say during the engage 
ment of the clutch) and restores it at the moment of declutch 
ing (passage from the clutch engaged position to the clutch 
disengaged position). 

The elastic assistance means therefore act in an opposing 
fashion With respect to the diaphragm 3. 

In the clutch engaged position the elastic means 70 do not 
exert any force, or only a small force, on the linkage 80 and 
therefore on the diaphragm. This is possible throughout the 
life of the clutch since the diaphragm, by virtue of the device 
for taking up Wear 10, alWays occupies the same position. As 
is knoWn the poWer supply terminals of the electric motor 50 
(visible at 53 and 54 in FIG. 8) are connected to an electronic 
module situated outside the actuator 50, 60, 70. 

This module includes for example a microcomputer, such 
as a microprocessor, information processing circuits and, for 
example, poWer transistors connected in series in order to 
control the motor in both directions of rotation. The elec 
tronic module forms part of an electronic circuit having a 
certain number of sensors sending information to the elec 
tronic module. 

These sensors notably sense the speed of the driving shaft 
(the crankshaft) and the driven shaft (the input shaft of the 
gearbox), the travel of the actuator, the state of the gearbox 
(the ratio engaged) and the state of the gear-change lever 
(force sensor). 
From all this a strategy is produced for the clutch engage 

ment and disengagement operations. The rotary motor 50 is 
therefore energiZed only for very short instants (declutching 
operation) and therefore consumes very little energy, sup 
plied here by the vehicle battery. Its poWer is very loW by 
virtue of the elastic assistance means 70. All this makes it 
possible to have a lightWeight electromechanical actuator 
50, 60, 70. 

For the purpose of reducing the costs of the actuator still 
further, the invention proposes that the elastic assistance 
means 70 bear on a ?xed part and on a movable part forming 
a nut as described beloW. In FIGS. 3 to 8 the invention 
proposes to use Belleville Washers 71 to 72 mounted in 
series in order to constitute the elastic assistance means. 

Thus it is possible to effect the travel necessary for 
disengaging the clutch Whilst reproducing, in absolute value 
having regard to the lever arms, the characteristic curve of 
the diaphragm by virtue notably of the Belleville Washers 71 
to 74 acting in an opposing fashion, so that the electric motor 
50 develops only a loW poWer. 

Here the actuator (FIG. 6) has a ?ange 91 onto Which the 
electric motor 50 is ?xed, for example by means of screWs 
(in this ?gure the axes of the screWs are seen). 

This ?ange has, at its internal periphery, a ?xed support 
79, here rounded, annular in shape, and a ball bearing 52 
carrying the output shaft S1 of the electric motor. This ?ange 
91 therefore has a central hole for passage of the shaft 51 and 
is shaped so as to form a bearing support. 

The output shaft 51 of the electric motor 50 is thus, in a 
knoWn fashion, ?xed With respect to translation (axially) and 
movable With respect to rotation When the motor is supplied 
electrically. 

The ?ange 91 is ?xed to a casing 90 having at its rear end 
a sleeve 64 provided With a guide groove 65. More precisely 
the ?ange 91 constitutes a cover for the holloW-shaped 
casing 90 and is ?xed to the open front end of the casing 90, 
and therefore the base 66 has a central hole and carries the 
sleeve 64. 
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The assembly consisting of casing 90 and ?ange 91 forms 

a ?xed housing and is ?xed to a ?xed part of the vehicle, for 
example the gearbox housing. The casing 90 or ?ange 91 has 
for this purpose lugs Which are not visible. 
The shaft 51 has a threaded end and constitutes the input 

element of the mechanical transmission 60. The shaft 51, 
according to one characteristic of the invention, comes into 
engagement With a tubular-shaped nut 61. This nut 61 has an 
annular movable support 78, here rounded, carried by a 
radially projecting collar 68 able to come into abutment 
against the transversely oriented base 66 of the casing 90, 
having an axially oriented annular skirt 67 extending the 
base 66. 

According to one characteristic the nut 60 is ?xed With 
respect to rotation and movable axially (in translation). 

Here four Belleville Washers 71 to 74 mounted in series 
are provided. Force transmission means 75 to 76 act betWeen 
the external and internal peripheries of the adjacent 
Belleville Washers. The Washers 71 to 74 are able to have the 
output shaft 61 pass through them. 
More precisely, in axial succession the rear end Belleville 

Washer 71 bears at its internal periphery on the movable 
support 78 and at its external periphery on a rod 75 in 
intimate contact With the internal periphery of the skirt 67. 
The second Belleville Washer 72 bears at its external periph 
ery on the rod 75 in intimate contact With the internal 
periphery of the skirt 67 and at its internal periphery on a rod 
77 carried by a sleeve 177 sliding along the smooth cylin 
drical external periphery of the internally threaded nut 61. 
This external periphery is here stepped. 
The third Belleville Washers bears at its internal periphery 

on the rod 77 and at its external periphery on a rod 76 in 
intimate contact With the internal periphery of the skirt 67. 

Finally the front end Belleville Washer 74 bears at its 
external periphery on the rod 76 and at its internal periphery 
on the ?xed support 79. 

In the clutch engaged position (top part of FIG. 6), the 
Belleville Washers 71 to 74 have a roughly plane con?gu 
ration and are under tension. 

During the declutching operation these Belleville Washers 
relax in order to counterbalance the action exerted by the 
diaphragm on the clutch release bearing 81. 
The electric motor driving the shaft 51, ?xed With respect 

to translation, the nut 61, ?xed With respect to rotation and 
driven by the shaft 51 forming a screW, moves in translation 
axially in the direction of the base 66 of the casing 90 until 
the collar 68 comes into abutment on the said base. 

In this position the clutch is disengaged and the Belleville 
Washers 71 to 74 have an inclined position thus forming 
roughly a W. 

It Will be noted that the ?xed 79 and movable 78 supports 
are located roughly on the same circumference, like the rod 
77. 

Because of the various lever arms, at the clutch release 
bearing 80, these Belleville Washers reproduce the charac 
teristic curve of the diaphragm as faithfully as possible, the 
electric motor having only a loW energy to supply during the 
declutching operation. 

During the clutch engagement operation, under the action 
of the diaphragm 3, the Belleville Washers return to their 
initial plane position. 

According to one characteristic, means of connecting in 
rotation 63, 65 exist betWeen the casing 90 and the nut 61 
forming the output element of the mechanical transmission. 
The nut thus effects a translation movement Whilst being 
connected to the casing With respect to rotation. 
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It Will be noted that the sleeve 177 moves axially during 
the declutching operation Whilst being guided by the nut 61 
Without any risk of jamming. Likewise the rods 75 and 76 
are guided by the casing Without jamming. 

The rods 75 and 76 are guided by the internal periphery 
of the skirt 67 of the casing 90. 

Thus advantage is taken of the presence of this casing and 
of the nut in order to guide the force transmission means 75 
to 77. 

The means of connecting With respect to rotation consist 
here of a key 63 carried by the nut 61 engaging in the groove 
65 in the sleeve 64 guiding the nut 61. 

Naturally the structures can be reversed, the nut 61 having 
a groove and the sleeve 64 a sleeve or in general terms a 
tenon. 

A rotational connection can be envisaged, With freedom 
of axial movement, by means of elastic tongues ?xed at one 
end to the base of the casing and at their other end to the nut 
61. 

The elastic assistance means 70 therefore bear on a ?xed 

part (the support 79) and on a movable part (the support 78) 
in order to act on the output element 61 of the transmission 
60. 

The mechanical transmission 60 is extremely simpli?ed 
and has a minimum number of parts. It is therefore of a 
simple and economical form. Here the actuator acts by 
pushing by means of its output element (the nut 61) on the 
linkage. 

This nut 61 can have for example at its rear end a threaded 
part for mounting, by screWing, a sWivel acting on the free 
end of the declutching fork. As a variant a system of 
connecting rods can be provided. 

Naturally it is possible to reverse the structures so that the 
nut acts by pulling on the linkage, as can be seen in FIG. 7. 
In this case the nut 61 has, in radial projection, a collar 168 
and a movable support 178 turned toWards the ?ange 91 and 
able to come into abutment With the latter When the clutch 
is disengaged. 

It is the base 66 of the casing 90 Which then carries the 
?xed support 179, the Belleville Washers 71 to 74 having a 
roughly plane con?guration When the clutch is engaged and 
an inclined position in order to form a double ?yWheel When 
the clutch is disengaged. 

Thus by virtue of the invention it is possible to reverse 
these structures easily. 

Naturally the linkage can have a hydraulic control, 
namely a sender 190 Whose body is attached to the base 66 
of the casing 90, as can be seen in FIG. 8. 

The output element 161 (the nut) is shaped like a pusher 
in order to act on the piston 191 of the sender subjected to 
the action of a return spring 194 With possibly the interven 
tion of a solenoid valve 193. 

In the clutch engaged position the Belleville Washers can 
then occupy an inclined position as can be seen in this FIG. 
8 When the clutch is in the engaged position (top part of the 
?gure) and occupy an inclined position When the clutch is 
disengaged (bottom part of the ?gure). 
Astop 98 can be provided for limiting noise, this stop then 

being located at the internal periphery of the skirt 67 Whilst 
being in contact With the ?ange 91. 

The declutching travel D has been depicted in this ?gure. 
It Will be noted that the movable support 278 forms part 

of a piece 200 roughly in the form of a T attached in an 
elevated position on the front end of the nut. A simple rod 
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277 is then mounted so as to be movable axially on the piece 
200 for transmitting forces. 
By moving the piston 191 the control chamber of the 

sender is pressuriZed With the transfer of liquid via the pipe 
192 from the sender to the receiver, Whose piston acts on the 
clutch release bearing Whilst being mounted so as to slide 
along a tubular part through Which the input shaft of the 
gearbox passes. 

Naturally the nut of the mechanical transmission accord 
ing to the invention can act by pulling on a cable connected 
to the clutch release fork by means, for example, of a knob 
mounted on the free end of the fork. 

Naturally the electric motor can be mounted on a part, 
namely a ?ange ?xed to the cover of the clutch, as described 
in the aforementioned document FR-A-2 580 753. In this 
case the driven shaft does not pass through the actuator, the 
end of the driven shaft coming into engagement With the hub 
of the friction disc. 

In the light of this document, it can be seen that the 
actuator can form a cartridge attached to the clutch cover. 

Naturally the nut/screW system can be of the ball or roller 
recirculation type as described in the aforementioned docu 
ment. 

The number of Belleville Washers depends on the appli 
cation and more precisely on the travel D in FIG. 8, as Well 
as naturally on the characteristic curve of the diaphragm. 

The nut 61 acts directly or indirectly on the linkage 80. 

As a variant, in FIGS. 9 and 10, the elastic assistance 
means consist of a simple coil spring 370 and the charac 
teristic curve of the diaphragm is not reproduced totally in 
absolute value, having regard to the lever arms. 

In FIG. 9 the actuator is of the pushed type, the clutch 
release bearing acting in pushing on the ?ngers of the 
diaphragm 3, Whilst in FIG. 10 the actuator is of the pulled 
type, the clutch release bearing acting by pulling on the 
?ngers of the diaphragm 3. 

In the top part of FIG. 9 the clutch is in the engaged 
position, Whilst in the bottom part of this FIG. 9 the clutch 
is in the declutched or disengaged position. 

In FIG. 10 it is the reverse, the clutch being in the 
declutched position in the top part of FIG. 10 and in the 
declutched position in the bottom part of this ?gure. 

In these ?gures the output shaft 51 of the electric motor 
50 carries integrally a phonic Wheel 400 associated With a 
Hall-effect sensor 401. As is knoWn, in the presence of a 
magnet, electrons are diverted. The Hall-effect sensor is 
based on this principle. The phonic Wheel has holes at its 
external periphery. 
When the shaft 51 turns it rotates the Wheel 400, ?xed to 

the said shaft, so that the magnetic ?eld varies, the sensor 
401 here having roughly a U-shaped cross section. 
The rotation of the Wheel thus gives precise information 

on the movement of the nut 61 able to be driven by the screW 
formed by the end of the shaft 51 ?xed in translation in the 
aforementioned manner. The nut 61 is ?xed in rotation in the 
aforementioned manner and is movable in translation When 
it is driven by the shaft 51, that is to say When the electric 
motor 50 is poWered and therefore rotates. Thus, by virtue 
of the assembly consisting of the phonic Wheel 400 and the 
Hall-effect sensor 401, the rotation of the shaft 51 and 
therefore the translational movement of the nut 61 is mea 
sured precisely, and this in an incremental fashion. 

The nut 61 has at its external periphery, projecting radially 
outWards, a collar 261. This collar 261 forms a support for 
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an axial end of the assistance coil spring 370, Which thus 
surrounds the nut 61. 

Here the collar 261 carries at its external periphery, 
projecting radially outWards, lugs 262 forming tenons, each 
engaged in a groove 263 forming mortices, formed in the 
skirt of the casing 90. 

The nut 61 is thus ?xed With respect to rotation Whilst 
being able to move axially by virtue of a connection of the 
mortice and tenon type. 

Advantageously tWo lugs 262 and tWo grooves 263, 
diametrically opposed, are provided. 
As a variant a number of grooves 263 and lugs 262, 

evenly distributed, are provided. 
By virtue of these arrangements there is no parasitic force 

on the screW. 

The other end of the assistance spring 370 bears directly 
on the base 66 of the casing 90 (FIG. 10) or on a ?xed ?ange 
291 (FIG. 9). This ?xed ?ange 290 has the shaft 51 pass 
through it Whilst being ?xed to the electric motor. 

The ?ange 291 conceals the phonic Wheel 400 interposed 
axially betWeen the said ?ange and the front ?ange 91 of the 
casing of the electric motor 50. It is on this ?ange 91 that the 
casing 90 is partly ?xed. The casing 90 has a top part 190 
carrying the poWer electronics controlling the electric motor 
50. This part 190 is therefore attached to the main part of the 
casing 90 and extends radially beyond the assistance spring 
37 0. 

A tube 361 is ?xed to the nut 61. This tube is stepped in 
diameter in order to form a shoulder 461 at the change in 
diameter of the tube 361. The nut 61 is housed in the part of 
the tube 361 With the largest diameter. The nut 61 is 
immobilized axially Whilst being captive betWeen the shoul 
der 461 and the end of lugs 561 folded radially inWards. 

These lugs 561 each pass through a hole 561 produced at 
the base 161 of the collar 261. 

In FIG. 9 the portion of the tube 361 With the largest 
diameter is therefore divided into axial lugs 561, the free end 
of Which is folded radially inWards. 

In FIG. 10 the portion of the tube 361 With the largest 
diameter can be continuous and have the lugs 561 at its free 
end. 

In fact, in FIG. 9, the assistance spring 370 bears on the 
?ange 291 shouldered for this purpose in order to centre the 
spring 370 and on the collar 261 close to the base 66 of the 
casing 90 When the clutch is in the engaged position. 

In FIG. 10, in the clutch engaged position, the spring 370 
bears on the base 66 of the casing 90 and on the collar 261 
close to the ?ange 291 in this case. 

In FIG. 9 the collar 261 is therefore further aWay from the 
electric motor 50 than in FIG. 10. In all cases the portion of 
the tube 361 With the largest diameter is in internal contact 
With the external periphery of the nut 61. 

It Will be appreciated that the actuator in FIGS. 9 and 10 
is particularly simple and that it can be standardiZed. This is 
the reason Why the base 66 of the casing 90 has an 
indentation 290 for the possible support of the assistance 
spring 370. The single assistance spring 370 is less bulky 
radially than the assistance springs of FIGS. 6 and 8, Which 
makes it possible to house the poWer electronics radially 
beyond the spring 370. 

The nut 61 has a simple shape by virtue of the tube 361. 
It is through this tube 361 that the forces are transmitted. 

The phonic Wheel 400 and ?ange 291 are standard com 
ponents. 
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Naturally in FIGS. 6 to 8 it is possible to install a phonic 

Wheel. 

Naturally the device for taking up Wear 10 can be con 
trolled by the diaphragm as described in the document FR 96 
11297 ?led on Sep. 17, 1996. 

Any other type of taking up Wear can be envisaged. 

LikeWise, Whereas in FIG. 3 the declutching means con 
sist of the ?ngers of the diaphragm, any other embodiment 
can be envisaged. 

For example, the declutching means can consist of a false 
diaphragm as described in the document DE-B-l 198 214, 
the engagement means consisting of a Belleville Washer 
distinct from the false diaphragm. This false diaphragm can 
be of the type described in the document 96 11009 ?led on 
Sep. 6, 1996. In this case the engagement means include tWo 
Belleville Washers in series, of the negative and positive 
type. 

It Will be appreciated that the poWer electronics for 
controlling the electric motor 50 are integrated into the 
casing 90. These electronics include electronic components, 
notably poWer transistors as Well as the sensor for measuring 
the movement of the nut 61, here of the Hall-effect type. As 
a variant the Wheel 400 can carry an alternation of magnetic 
poles of opposite signs and the casing of the sensors, for 
example of the Hall-effect type. A rotation of the shaft 51 
therefore gives rise to a variation in the magnetic ?eld and 
a variation in current in the sensors. As a variant the sensor 

400, 401 can consist of an optical sensor or other incremen 
tal sensor for measuring the rotation of the shaft 51. The 
connection device can be integrated into the casing 90. It is 
to this device that a poWer supply connector and a control 
connector linked to the electronic control module are con 
nected. 
What is claimed is: 
1. Friction clutch, having on the one hand a clutch 

engagement device comprising engaging and disengaging 
means (3), bearing on a cover (2), the cover ?xed to a 
?yWheel (102) for driving in rotation, for action on a thrust 
plate (1) and clamping the friction linings (7) of a friction 
disc (6) betWeen the trust plate (1) and the driving ?yWheel 
(102) and on the other hand a linkage (80) for acting in an 
opposing fashion on the internal end of the disengaging 
means (3), an actuator (50, 60, 70, 90, 91) for controlling 
said linkage in Which the actuator has maneuvering means 
With an electric motor (50), a mechanical transmission (60) 
With an input element (51) formed by the output shaft of the 
electric motor (50), an output element (61, 161) for acting on 
the linkage (80), elastic assistance means (70) acting 
betWeen a ?xed part (91) and an element (61, 161) of the 
transmission in order to act in an opposing fashion With 
respect to the disengaging means so that the electric motor 
(50) provides only a small force for disengaging the clutch, 
the elastic assistance means (70, 370) bear on a ?xed part 
(91, 66, 291) and on a part (61, 161) Which is movable in 
translation and ?xed in rotation forming a nut for cooper 
ating With the output shaft (51) of the electric motor, forming 
a screW, movable in rotation and ?xed in translation, in that 
the movable part (61) forms the output element of the 
mechanical transmission (60) Whilst being able to act on the 
linkage (80), Wherein the elastic assistance means consist of 
a mounting of Belleville Washers (71 to 74) in series and in 
that force transmission means (75 to 77) act betWeen the 
Belleville Washers. 

2. Clutch according to claim 1, characterised in that the 
force transmission means are guided partly by a ?xed casing 

(90). 
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3. Clutch according to claim 2, characterised in that the 
force transmission means are guided partly by a piece (177) 
slidably carried by the nut (61, 161). 

4. Friction clutch, having on the one hand a clutch 
engagement device comprising engaging and disengaging 
means (3), bearing on a cover (2), the cover ?xed to a 
?ywheel (102) for driving in rotation, for action on a thrust 
plate (1) and clamping the friction linings (7) of a friction 
disc (6) betWeen the trust plate (1) and the driving ?ywheel 
(102) and on the other hand a linkage (80) for acting in an 
opposing fashion on the internal end of the disengaging 
means (3), an actuator (50, 60, 70, 90, 91) for controlling 
said linkage in Which the actuator has manoeuvring means 
With an electric motor (50), a mechanical transmission (60) 
With an input element (51) formed by the output shaft of the 
electric motor (50), an output element (61, 161) for acting on 
the linkage (80), elastic assistance means (70) acting 
betWeen a ?xed part (91) and an element (61, 161) of the 
transmission in order to act in an opposing fashion With 
respect to the disengaging means so that the electric motor 
(50) provides only a small force for disengaging the clutch, 
the elastic assistance means (70, 370) bear on a ?xed part 
(91, 66, 291) and on a part (61, 161) Which is movable in 
translation and ?xed in rotation forming a nut for cooper 
ating With the output shaft (51) of the electric motor, forming 
a screW, movable in rotation and ?xed in translation, in that 
the movable part (61) forms the output element of the 
mechanical transmission (60) Whilst being able to act on the 
linkage (80), Wherein the elastic assistance means (370) 
consist of a coil spring surrounding the nut (61). 
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5. Clutch according to any one of claims 1, 2, 3 or 4, 

characterised in that the elastic assistance means are 

mounted inside a ?xed casing (90) closed by a cover (91) 
serving as a support for the electric motor (50). 

6. Clutch according to claim 5, characterised in that the 
casing is holloW in shape and has a base (66) With a guidance 
sleeve (64) for the nut (61). 

7. Clutch according to claim 6, characterised in that 
means of connection in rotation With axial mobility (63, 65) 
act betWeen the sleeve (64) and the nut (61). 

8. Clutch according to claim 7, characterised in that the 
means of connecting in rotation consist of a key carried by 
the nut (61) sliding axially in a groove (76) formed in the 
sleeve (64) of the casing (90). 

9. Clutch according to claim 5, characterised in that one 
of the components consisting of the cover (91) and base (66) 
of the casing (90) has a ?xed support (79, 179) for the elastic 
assistance means (70). 

10. Clutch according to claim 9, characterised in that the 
nut carries, projecting radially, a support (78, 178, 161) 
movable With the nut (60) to support at least one of the 
Belleville Washers of the elastic assistance means. 

11. Clutch according to any one of the claims 1, 2, 3 or 4, 
characterised in that the output shaft (51) carries a phonic 
Wheel (400) associated With a Hall-effect sensor (401) for 
measuring the movement of the nut. 


